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EXECUTIVE SUMMARY

Under the Disposal Area Monitoring System (DAMOS) Program, Science
Applications International Corporation (SAIC) conducted an environmental monitoring
survey at the New London Disposal Site from 10 to 13 August 2000. Field operations were
concentrated over the Seawolf and US Coast Guard Academy (USCGA) disposal mounds, as
well as the New London 1991 (NL-91) and Dow/Stonington (D/S) mound complex. The
August 2000 field effort consisted of collecting precision bathymetric and Remote
Ecological Monitoring of the Seafloor (REMOTS ) sediment-profile photography data.
These survey techniques were used to determine whether there were any significant changes
in seafloor topography over the Seawolf mound or the NL-91 and D/S Mound Complex, as
well as to characterize the benthic recolonization status of all three of the surveyed dredged
material disposal mounds.

The NL-91 and D/S Mound Complex is a historic sediment deposit on the NLDS
seafloor located within the US Navy submarine corridor established near the center of the
disposal site. This subtle bottom feature is composed of material dredged and disposed
during the 1991 and 1992 disposal season. Several previous REMOTS" sediment profile
photography surveys have served to demonstrate that the mound complex has been
successfully recolonized by benthic organisms since its creation in 1992, while previous
bathymetric surveys have indicated a need to increase the thickness of the capping dredged
material (CDM) layer over the mound complex. Since the 1996-97 disposal season, over
30,000 m’ of supplemental CDM has been placed over the NL-91 and D/S Mound Complex
as a part of a cap augmentation plan.

The August 2000 bathymetric survey showed a detectable depth difference over the
NL-91 and D/S Mound Complex relative to September 1997. Accumulations of sediment up
to 0.5 m thick were attributed to the placement of supplemental CDM at several
recommended capping points. The recently-placed, supplemental CDM also was apparent in
the majority of the REMOTS "~ sediment-profile images obtained over the NL-91 and D/S
Mound Complex in August 2000. The REMOTS - images served to demonstrate that the
footprint of the supplemental CDM deposit completely covered the original unacceptably-
contaminated dredged material (UDM) deposit. These images also showed that the
supplemental CDM had been colonized successfully by a benthic community comprised of
both Stage I1 and Stage III organisms.

The Seawolf Mound was developed in the northwest quadrant of NLDS during the
1995-96 disposal season by the placement of 877,500 m® of dredged sediment emanating
from three separate projects in the eastern Long Island Sound region (Seawolf, Venetian
Harbor, and Mystic River). Dredging and disposal operations were tightly controlled to
create a single capped disposal mound, the U.S. Navy Seawolf Mound, consisting of
306,000 m’ of UDM and 571,500 m’ of suitable CDM. In addition to the multiple
bathymetric surveys performed over the mound to ensure successful development,

vii
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EXECUTIVE SUMMARY (continued)

comprehensive environmental monitoring surveys were performed over the Seawolf Mound
in 1997 and 1998.

The August 2000 bathymetric survey showed no significant changes in the
topography of the Seawolf Mound relative to the survey performed in July 1998. REMOTS"
sediment profile photography showed the Seawolf Mound continued to be populated by a
benthic community consisting of advanced successional stage assemblages, with relatively
deep apparent aeration of the sediments comprising the surface of the mound.

The USCGA mound is also a historic dredged material disposal mound, developed
within the northeast quadrant of NLDS during the 1994-95 disposal season. This mound
consists of 124,000 m® of sediment sequentially removed from the area surrounding the
Eagle Pier at the US Coast Guard Academy on the Thames River. This bottom feature was
considered a confined aquatic disposal (CAD) mound, as the project sediments were directed
to a disposal point located between the pre-existing NL-TR and NL-RELIC mounds. Based
on the findings of the initial survey effort in August 1995, follow-on monitoring was
deferred until the August 2000 field effort.

An advanced benthic successional stage (Stage 11I) was noted at the majority of
REMOTS" stations sampled over the USCGA mound. As the USCGA material has been
recolonized and subject to increased aeration over time, it has become increasingly difficult
to distinguish it from ambient sediments.

Overall, the August 2000 REMOTS~ sediment-profile imaging survey showed
healthy benthic conditions at USCGA, as well as the other project mounds (NL-91 and D/S,
and Seawolf) and the NLDS reference arcas (NLON-REF, NE-REF, and WEST-REF). The
RPD values were consistently deep, indicating good oxygen penetration within the surface
sediments. In contrast to previous surveys, little physical disturbance was observed, as many
images over each mound and reference area displayed intact amphipod mats and a
depositional layer of organic matter on top of the sediments. Amphipods appeared to be in a
transition from inactive decaying mats to the reestablishment of active juvenile populations.
The average OSI values at the three mounds (NL-91 and D/S, +8; Seawolf, +8; and USCGA,
+9) were all greater than the average for the reference areas (+7). Both the mound and
reference area OSI values are indicative of healthy or undisturbed benthic habitat quality at
the time of the August 2000 survey.

viii
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1.0 INTRODUCTION

The Thames River, located in southeastern Connecticut, discharges fresh water and
sediment from the interior of eastern Connecticut into Long Island Sound. The mile-wide
basin of the lower Thames River and New London Harbor is utilized by military,
commercial, and recreational vessels seeking protection from the open waters of the Atlantic
Ocean and Long Island Sound. Maintenance dredging of New London Harbor and adjacent
coastal areas, overseen by the U.S. Army Corps of Engineers, New England District (NAE),
is required to insure navigable waterways and adequate dockage for deep draft, fishing and
recreational vessels. Most of the material generated from dredging operations in the New
London region is transported by barge and deposited at the New London Disposal Site
(NLDS) in Long Island Sound.

The New London Disposal Site (NLDS) is an active open water dredged material
disposal site located 5.3 km south of Eastern Point in Groton, CT (Figure 1-1). Centered at
41°16.306" N, 72° 04.571° W (NAD 83), the 3.42 km*NLDS has water depths which range
from 14 m over the NL-RELIC Mound to 24 m at the southern disposal site boundary. Two
important management boundaries bisect the NLDS: a 300 m submarine transit corridor and
the New York-Connecticut state boundary (Figure 1-1). The submarine corridor was
established to minimize conflict between disposal buoy positions and submarine traffic to
and from the U.S. Navy Base in Groton, CT. The state boundary affects state regulatory
authority under the Coastal Zone Management Act (CZMA) and the issuance of state water
quality certification for disposal permits (Carey 1998).

Monitoring of the impacts associated with the subaqueous disposal of sediments
dredged from harbors, inlets, and bays in the New England region has been overseen by the
Disposal Area Monitoring System (DAMOS) Program since its inception in 1977. The goals
of the DAMOS Program pertain to detailed investigation and reduction of any adverse
physical, chemical, and biological effects on the marine environment associated with
dredged material disposal activities. The monitoring sponsored by DAMOS helps to ensure
that the effects of sediment deposition over pre-defined areas of seafloor are local and
temporary. A flexible, tiered management protocol 1s applied in the long-term monitoring of
sediment disposal at ten open-water dredged material disposal sites along the coast of New
England (Germano et al. 1994).

In recent years, management objectives have sought to minimize the lateral spread of
dredged material during placement at NLDS by taking advantage of the topography of the
site through filling in depressions between historic disposal mounds. This approach has the
dual advantage of maximizing site capacity while minimizing volumes of capping dredged
material (CDM) required to completely cover and contain an unacceptably-contaminated
dredged material (UDM) deposit (Fredette 1994). Additionally, in order to reduce the effects

Monitoring Cruise at the New London Disposal Site, August 2000
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of bottom currents and storm-generated waves, sediment mounds at NLDS are developed in
a broad, flat manner, maintaining a minimum water depth of 14 meters. This minimum
depth also allows for the safe passage of deep draft Navy and commercial vessels transiting
through the disposal site (NUSC 1979). Presently, there are 10 discernible mounds within
the boundaries of the disposal site (Figure 1-2).

Follow-up monitoring surveys of three capped mounds (New London 1991 (NL-91)
and Dow/Stonington Mound Complex, Seawolf Mound, and USCGA Mound) were
conducted at the NLDS in August 2000. All three of these mounds were formed and capped
prior to 1997. The development of each mound and recent survey activities are described
briefly in the following sections.

1.1  NL-91 and D/S Mound Complex

Disposal activity at NLDS during the 1991-1992 disposal season resulted in the
formation of the NL-91 and D/S Mound Complex. Dredging projects in the Mystic and
Niantic Rivers, as well as in Stonington Harbor and at the Dow Chemical Company,
provided 36,000 m® of UDM and 59,300 m’ of CDM for use in a subaqueous capping project
(SAIC 2001a). The sediments were sequentially dredged and placed on the NLDS seafloor
in an effort to develop a capped disposal mound.

Depth difference calculations performed as part of the post-cap monitoring effort
indicated that cap material thickness over the initial UDM deposit was somewhat less than
anticipated. While sediment-profile photographs obtained in 1992 and 1995 indicated a
stable and progressing benthic community had rapidly recolonized the capping layer
(comprised of fine sand and shell), it was recommended that additional CDM be placed at
specific points over the capped mound to further isolate the UDM from the benthic
environment (SAIC 2001a).

Nearly 7,000 m® of additional CDM was placed over the NL-91 and D/S Mound
Complex during the 1997-1998 disposal season and documented in the July 1998 sediment-
profile imaging survey. During the 1998-1999 disposal season, a total barge volume of
22,210 m’ CDM was placed in the northern and central regions of the mound complex
(Appendix A). An additional 1,375 m® of CDM was deposited over the mound from 16 to 19
May 2000 to continue augmentation of the cap. The topography of the NL-91 and D/S
Mound Complex was last surveyed in September 1997 as part of the master bathymetric
survey of the entire disposal site.

Monitoring Cruise at the New London Disposal Site, August 2000
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1.2 Seawolf Meound

Dredging of the Thames River was deemed necessary when the U.S. Navy decided to
homeport the Seawolf class submarines in Groton, CT (Maguire Group 1995). The Seawolf
dredging project and a small-scale Mystic River project resulted in the placement of
306,000 m’ of UDM, which was subsequently covered by 556,000 m’> of CDM in the 1995-
1996 season (SAIC 2001b). An additional 15,500 n?’ of sediments from Venetian Harbor
and Mystic River deemed suitable for open-water disposal was placed at the NDA9S buoy to
the southwest of the main Seawolf Mound. This smaller project also contributed to the
Seawolf Mound and was documented in the depth difference calculations between sequential
bathymetric survey grids. The Seawolf Mound was last surveyed with REMOTS " and
bathymetry in July of 1998.

1.3 USCGA Mound

The USCGA Mound was developed during the 1994-95 disposal season as part of a
confined aquatic disposal (CAD) project. A total of 124,000 m’ of dredged material was
placed approximately 180 m west of the historic NL-TR mound apex. The USCGA Mound
consisted of 43,500 m’ of UDM subsequently covered by 80,500 m> of CDM. The pre-
existing NL-TR and NL-II mounds to the east, and the NL-RELIC Mound to the west, served
to restrict the lateral spread of the dredged material composing the USCGA Mound. The
USCGA Mound was last surveyed with sediment-profile photography and bathymetry in
August of 1995 (SAIC 2001a). Based on the findings of the initial environmental monitoring
survey (benthic recolonization exceeding expectations), follow-on assessments were deferred
until August 2000 to monitor the long-term recovery of the surface sediments.

1.4  Objectives and Predictions

Field operations at NLDS in August 2000 included precision bathymetry and
sediment profile photography surveys. Individual bathymetric survey grids were established
over the NL-91 and D/S Mound Complex and the Seawolf Mound project arecas. Sediment-
profile photography surveys were performed over the NL-91 and D/S Mound Complex, the
Seawolf Mound, and the USCGA Mound, as well as the NLDS reference areas. These
surveys repeated those conducted during previous monitoring cruises to allow detection of
possible changes over time.

The objectives of the August 2000 monitoring surveys were to:

. Map the extent of supplemental CDM placed over the NL-91 and D/S Mound
Complex project area since September 1997;

Monitoring Cruise at the New London Disposal Site, August 2000
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. Document and delineate any changes in seafloor topography over the NL-91 and D/S
Mound Complex since September 1997 and over the Seawolf Mound since July 1998;
and

. Assess the benthic recolonization status of the NL-91 and D/S Mound Complex, the
Seawolf Mound, and the USCGA Mound relative to the three reference areas
surrounding the NLDS.

The August 2000 field effort tested the following predictions:

. Dependent upon the disposal pattern over the NL-91 and D/S Mound Complex, the
deposition of nearly 30,000 m’ of additional CDM since 1997 will result in
accumulations of supplemental cap material on the seafloor having a thickness on the
order of 0.5 m.

. The sediments over the NL-91 and D/S Mound Complex, the Seawolf Mound, and
the USCGA Mound will be supporting a stable benthic community, with Stage II and
Stage 111 organisms abundant and OSI values comparable to those at the adjacent
NLDS reference areas.

Monitoring Cruise at the New London Disposal Site, August 2000
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2.0 METHODS
2.1 NLDS Survey Areas

Field operations at the New London Disposal Site were conducted aboard the M/V
Beavertail from 10 to 13 August 2000. An 800 x 800 m bathymetric survey centered on the
NL-91 and D/S Mound Complex was completed to document changes in seafloor topography
resulting from the recent deposition of supplemental CDM (Figure 2-1). A total of 33 lanes,
oriented east-west and spaced 25 m apart, were occupied over the bottom feature. In order to
improve the accuracy of depth difference comparisons, the August 2000 survey lanes
overlaid segments of the lanes established for the 1997 master survey of the site. A second,
independent bathymetric survey was performed over the Seawolf Mound using the same
1000 x 1000 m grid as in previous surveys (1995 through 1998; Figure 2-1). The Seawolf
Mound survey consisted of 41 lanes oriented north-south and spaced 25 m apart.

Sediment-profile photography surveys were conducted to map the distribution of
dredged material and to evaluate benthic recolonization over the NL-91 and D/S Mound
complex, as well as the Seawolf and USCGA disposal mounds, relative to three surrounding
reference areas (NE-REF, NLON-REF, and WEST-REF; see Figure 1-1). Three replicate
images were obtained at each station to monitor long-term benthic recovery at all three mounds
and the distribution of recently-placed CDM at the NL-91 and D/S Mound Complex. Separate
sampling grids were established over each project mound (Figure 2-1 and Table 2-1).

2.2 Navigation

During the field operations, a Trimble 4000 RS1 Global Positioning System (GPS)
receiver interfaced with a Trimble NavBeacon XL differential receiver provided precise
navigation data. Because of its proximity to the survey area, the U.S. Coast Guard differential
beacon broadcasting from Montauk Point, NY (290 kHz) was used for generating the real-
time differential corrections. During all survey operations, the Trimble DGPS system output
real-time navigation data in the horizontal control of North American Datum of 1983 (NAD
83; Latitude and Longitude) at a rate of once per second to an accuracy of+3 m.

Coastal Oceanographic’s HYPACK " survey and data acquisition software was used to
provide real-time interface, display, and logging of the DGPS data. Prior to field operations,
HYPACK" was used to define a Universal Transverse Mercator (UTM-Zone 18) grid around
the survey area, to establish the planned sediment-profile photography stations, and to
construct the planned bathymetric survey lanes. During the survey operations, the incoming
DGPS navigation data were translated into UTM coordinates, time-tagged, and stored within
HYPACK". Depending on the type of field operation being conducted, the real-time
navigation information was displayed in a variety of user-defined modes within HYPACK "
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Table 2-1

Grain Size Scales for Sediments

ASTM (Unified) Classification’ U.S. Std. Sieve’ Size in mm Phi (®) Size Wentworth Classification®
Boulder 4096. -12.0
1024. -10.0 Boulder
12 in (300 mm) 256. 8.0
128. 7.0 Large Cobble
Cobble 107.64 -6.75
90.51 -6.5
. 7611 625 Small Cobble
3 in (75mm) . -
64.00 -6.0
53.82 -5.75
45.26 -5.5
38.05 525 Very Large Pebble
Coarse Gravel 32.00 50
26.91 -4.75
22.63 -4.5
3/4 in (19 mm) 19.03 -4.25 Large Pebble
16.00 -4.0
13.45 -3.75
1131 =35
9.51 -3.25 Medium Pebble
Fine Gravel 25 8.00 -3.0
3 6.73 275
15 5.66 25
4(4.75 mm) 4.76 -2.25
p 400 20 Small Pebble
5 3.36 -1.75
Coarse Sand 7 2.83 -1.5
8 2.38 -125
10 (2.0 mm) 2.00 1.0 Granule
12 1.68 -0.75
14 141 0.5
1s 119 -0.25
18 1.00 0.0 Very Coarse Sand
. 20 0.84 025
Medium Sand 5 071 05
30 0.59 0.75
35 0.50 L0 Coarse Sand
40 (0.425 mm) 0.420 1.25
45 0354 15
50 0.297 1.75
60 0.250 2.0 .
20 0210 225 Medium Sand
30 0.177 25
) 100 0.149 275
Fine Sand 120 0.125 30 )
140 0.105 325 Fine Sand
170 0.088 35
200 (0.075 mm) 0.074 3.75
230 0.0625 4.0
270 0.0526 425 Very Fine Sand
325 0.0442 4.5
Fine-grained Soil: 400 0.0372 4.75
0.0312 5.0
Clay if PI? 4 and plot o*fPI vs. LL 0.0156 6.0 Coarse Silt
is on or above "A" line ggg;g ;8
Siltif PI < 4 and plot of PI vs. . .
ES 0.00195 9.0 Medium Silt
LL is below "A" line 0.00098 10.0 -caum 1
0.00049 11.0 Fine Silt
* . .
and the presence of organic matter gggg%; 38 Very Fine Silt
does not influence LL. 0 600061 14'0 Coarse Clay
) ) Medium Clay
Fine Clay

1. ASTM Standard D 2487-92. This s the

ASTM version of the Unified Soil C

assification System. Both systems are similtar (from ASTM (19

3.

2. Note that British Standard, French, and German DIN mesh sizes and classifications are different. 3. Wentworth sizes (in inches) cited in Krumbein and Sloss (1963).
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2.3  Bathymetric Data Acquisition and Analysis
2.3.1 Bathymetric Data Acquisition

During the bathymetric survey, HYPACK" was interfaced with an Odom Hydrotrac™
survey echosounder, as well as the Trimble DGPS system. The Hydrotrac™ uses a narrow-
beam (3°), 208-kHz transducer to make discrete depth measurements and produce a
continuous digital data output and an analog record of the seafloor. The Hydrotrac™
transmits approximately 10 digital depth values per second (depending on water depth) to the
data acquisition system. Within HYPACK ", the time-tagged position and depth data were
merged to create continuous depth records along the actual survey track. These records
could be viewed in near real-time to ensure adequate coverage of the survey area and verify
data quality.

2.3.2 Bathymetric Data Processing

The bathymetric data were fully edited and processed using HYPACK" s data
processing modules. Raw position and sounding data were edited as necessary to remove or
correct questionable data. Sound velocity and draft corrections also were applied. In
addition, the sounding data set was reduced to the vertical datum of Mean Lower Low Water
(MLLW) using observed tides obtained from the National Oceanic and Atmospheric
Administration (NOAA).

During bathymetric survey data acquisition, an assumed and constant water column
sound velocity was entered into the Odom echosounder. In order to account for the variable
speed of sound through the water column, a Seabird Instruments, Inc. SEACAT SBE 19-01
Conductivity, Temperature, and Depth (CTD) probe was used to obtain sound velocity
profiles at the start, midpoint, and end of each field survey day. An average sound velocity
was calculated for each day from the water column profile data, and then entered into a
HYPACK" sound velocity correction table. Using the assumed sound velocity entered into
the echosounder and the computed sound velocity from the CTD casts, HYPACK ™ then
computed and applied the required sound velocity corrections to all of the sounding records.

Observed tide data were obtained through NOAA’s National Water Level
Observation Network. The NOAA six-minute tide data were downloaded in the MLLW
datum and corrected for tidal offsets. SAIC used the water level data available from the
operating NOAA tide station in New London, CT (Station 8461490).

After the bathymetric data were fully edited and referenced to MLLW, cross-check
comparisons on overlapping data were performed to verify the proper application of the
correctors and to evaluate the consistency of the data set. After the full data set was verified,
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it was run through the HYPACK " Sort routine to reduce its size. Because of the rapid rate at
which a survey echosounder can generate data (approximately ten depths per second), the
along-track data density for a single-beam survey tends to be very high (multiple soundings
per meter). In most cases, these data sets contain many redundant data points that can be
eliminated without any effect on overall data quality. The Sort routine examines the data
along cach survey line and then extracts only the representative soundings based on a user-
specified distance interval or search radius. The output from the Sort routine is a merged
ASCII-XYZ (horizontal position and corrected depth) file that may contain anywhere from
2-10% of the original data set. These greatly reduced, but still representative, data sets are
far more efficient to use in the subsequent modeling and analysis routines. For the NLDS
survey, the data were sorted at distance intervals of 5 and 10 m for later analysis.

2.3.3 Bathymetric Data Analysis

The goal of the data analysis was to create seafloor surface models from the fully
processed bathymetric data, and then to evaluate these models in an attempt to identify any
unique topographic features and account for any observed differences between consecutive
surveys. For the NLDS survey, the analysis technique used to evaluate the 2000 survey and
compare it with the most recent 1997 survey has been used routinely during past DAMOS
Program monitoring surveys. This technique entails calculating and then mapping the
difference in depth between similarly gridded data sets for the two surveys. With this
technique, the sorted ASCII-XYZ files were imported into ESRI’s ArcView software, and a
grid system was defined over the NLDS survey arcas. Because the survey track-lines were
spaced at 25 m intervals, a cell-size of 12.5 m (along- track) by 25 m (cross-track) was
specified to ensure sufficient data coverage to fill each cell. An ArcView ™ gridding routine
was then run to average all of the single-beam data points that fell within each cell and
generate a single depth value that was assigned to the center of each cell. The end result of
this process was a matrix of depth values that defined a three dimensional surface model of
the survey area. A similar grid-filling process was performed over both the NL-91 and D/S
Mound Complex and the Seawolf Mound survey areas using both the 2000 and 1997 data
sets. The two grids for both areas were then depth differenced in an attempt to highlight
arcas of significant change between the two surveys.

2.4 REMOTS" Sediment-Profile Photography

Remote Ecological Monitoring of the Seafloor (REMOTS ") is a benthic sampling
technique used to detect and map the distribution of thin (<20 cm) dredged material layers,
map benthic disturbance gradients, and monitor the process of benthic recolonization over
the disposal mound. This is a reconnaissance survey technique used for rapid collection,
interpretation and mapping of data on physical and biological seafloor characteristics. The
DAMOS Program has used this technique for routine disposal site monitoring for over 20
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years. The REMOTS" hardware consists of a Benthos Model 3731 Sediment-Profile
Camera designed to obtain undisturbed, vertical cross-section photographs (in situ profiles)
of the upper 15 to 20 cm of the seafloor (Figure 2-2). Computer-aided analysis of each
REMOTS" image yields a suite of standard measured parameters, including sediment grain
size major mode, camera prism penetration depth (an indirect measure of sediment bearing
capacity/density), small-scale surface boundary roughness, depth of the apparent redox
potential discontinuity (RPD, a measure of sediment acration), infaunal successional stage,
and Organism-Sediment Index (a summary parameter reflecting overall benthic habitat
quality). The REMOTS" determination of sediment grain size major mode is expressed in
phi units; Table 2-1 1s provided to facilitate conversions between these units and other
commonly employed grain size scales. REMOTS" image acquisition and analysis methods
are described fully in Rhoads and Germano (1982; 1986) and in the recent DAMOS
Contribution 128 (SAIC 2001) and therefore not repeated herein.

A series of REMOTS" sampling grids were established over NLDS in August 2000 to
obtain information related to the physical and biological composition of the benthos over the
three project mounds. The sampling grid established over the NL-91 and D/S Mound
Complex consisted of 13 stations in a cross-shaped pattern, replicating the surveys performed
in 1995, 1997, and 1998. The survey was centered at 41° 16.168" N, 072° 04.439" W, with
one station at the center (station CTR), three stations extending to the north of center (100N,
200N, 300N), five stations to the east (100E through S00E), two stations to the south (100S
and 2008S), and two stations to the west (100W and 200W: Table 2-2 and Figure 2-1). Along
with evaluating benthic habitat conditions over the mound complex, the sediment-profile
photographs were used to map the distribution and thickness of new dredged material layers.

The REMOTS" survey performed over the Seawolf Mound in August 2000 was part
of a long-term monitoring effort to examine benthic recolonization following the completion
of the capping operation in 1996. The station grid employed during both the 1997 and 1998
survey efforts was reoccupied in August 2000 to facilitate time-series comparisons among
data sets. The grid consisted of an eight arm radial pattern of 29 stations, spaced 75 m, 150
m, and 300 m from the center, as well as stations 450 m from the center at the NE, N, NW and
WSW arms, and one station at the center (41°16.456’N, 72°04.863°W; Table 2-2; Figure 2-1).

The USCGA mound was also sampled as part of a long-term monitoring initiative to
verify that this disposal mound had fully recovered five years post disposal. A modified 13-
station cross-grid, established over the USCGA mound in September 1995 and centered at
41°16.474" N, 072°04.268" W, was re-occupied. Two stations were occupied along cach of
the western, northern, and southeastern arms of the survey grid, with three stations sampled
along the eastern and southern arms (Table 2-2; Figure 2-1).
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Figure 2-2.
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Table 2-2
New London Disposal Site
August 2000 Target REMOTS "~ Stations (NAD 83)

Area Station | Latitude Longitude Area Station | Latitude Longitude
CTR 41° 16.456" N| 72° 04.863' W CTR 41° 16.168" N | 72° 04.439' W
75N 41° 16.496" N| 72° 04.863' W 100N 41°16.222' N | 72° 04.439° W
150N 41°16.537'N| 72° 04.863' W 200N 41°16.276" N | 72° 04.439' W
300N 41° 16.618"' N| 72° 04.863' W 300N 41°16.330"' N | 72°04.439' W
450N 41° 16.699' N | 72° 04.863' W 100S 41°16.114"' N | 72°04.439' W
75NE 41° 16.485 N| 72° 04.824° W 2008 41° 16.060" N | 72°04.439°' W
150NE | 41°16.514" N| 72° 04.787' W D/S Mound |100E 41° 16.168" N | 72°04.367' W
300NE | 41°16.571" N| 72°04.711" W 41° 16.168" N |200E 41° 16.168" N | 72°04.296" W
450NE | 41° 16.627" N| 72° 04.636° W 72° 04.439° W |300E 41° 16.168" N| 72° 04.224' W
75E 41° 16.456" N| 72° 04.809° W 400E 41° 16.168"' N | 72°04.153' W
150E 41° 16.456" N| 72° 04.756° W 500E 41° 16.168"' N | 72°04.081" W
300E 41° 16.456" N| 72° 04.648° W 100W 41° 16.168' N | 72°04.511" W
75SE 41° 16.427' N| 72° 04.825 W 200W 41° 16.168" N | 72°04.582" W
Seawolf Mound |[150SE | 41° 16.399" N| 72° 04.787' W
41° 16.456" N |300SE | 41° 16.342' N| 72° 04.711" W
72° 04.863' W |75S 41° 16.415" N| 72° 04.863°' W NLON Ref [NL-1* 41°16.785" N | 72°01.921' W
1508 41° 16.375" N| 72° 04.863' W 41° 16.666° N |NL-2* 41°16.580"' N | 72° 01.938' W
3008 41°16.294' N| 72° 04.863' W 72°01.971" W |NL-3* 41° 16.667' N | 72°01.923' W
TS5WSW | 41° 16.436° N| 72° 04.910° W NL-4* 41°16.618 N| 72°02.020' W
150WSW| 41 16.415" N| 72° 04.956° W
300WSW] 41° 16.375" N| 72° 05.049' W
450WSW| 41° 16.334" N| 72° 05.142° W NE Ref NE-1* 41° 16.669 N | 72°03.342° W
75W 41° 16.456" N| 72° 04.917" W 41° 16.686" N |NE-2*¢ 41° 16.668" N| 72°03.255' W
150W 41°16.456" N| 72° 04.970' W 72° 03.371" W |NE-3* 41° 16.834' N | 72°03.320' W
300W 41° 16.456" N| 72° 05.078' W NE-4* 41°16.709" N | 72°03.420' W
75NW 41° 16.485" N| 72° 04.901" W
150NW | 41°16.514" N| 72° 04.939' W
300NW | 41°16.571"N| 72° 05.015" W WR-9* 41°16.221" N | 72°05.955' W
450NW | 41° 16.628" N| 72° 05.091" W West Ref |WR-5* 41° 16.249'N| 72°05.906" W
41° 16.206" N |WR-6* 41° 16.341"N| 72° 05.930' W
72° 05.971" W |WR-7* 41°16.134"' N | 72°05.989' W
CTR 41° 16,474 N| 72° 04.268' W WR-8* 41°16.210°' N| 72°05.979' W
50N 41" 16.501" N| 72° 04.268' W
100N 41° 16.528" N| 72° 04.268' W
USCGA Mound |50E 41° 16.474" N| 72° 04.232° W * Actual Location of Reference Area Station Replicate A
41° 16.474' N |100E 41°16.474' N| 72° 04.196" W
72° 04.268" W |150E 41° 16.474'N| 72° 04.161" W
50SE 41° 16.455 ' N| 72° 04.243' W
100SE | 41° 16.436" N| 72° 04.217" W
508 41° 16.447 N| 72° 04.268° W
50w 41° 16.474" N| 72° 04.304" W
100W 41° 16.474"' N| 72° 04.340' W
1508 41°16.393"' N| 72° 04.268' W
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3.0 RESULTS
3.1 NL-91 and D/S Mound Complex
3.1.1 Bathymetry

The August 2000 bathymetric survey showed an average depth in the surveyed arca
of 18.3 m, with depths ranging from 22.8 m in the deeper trough along the southern edge of
the area to 14.8 m along the edge of the NL-RELIC mound to the northwest (Figure 3-1).
The NL-91 and D/S Mound Complex, labeled “D/S” in Figure 3-1, is located in a shallow
seafloor depression. As a bottom feature, it is not well defined, having relatively flat
topography compared to the surrounding disposal mounds NL-Relic, NL-IIT and NL-85
(Figure 3-1).

The comparison of the September 1997 and August 2000 bathymetric surveys
resulted in the construction of a preliminary depth difference map which showed a
significant number of locations scattered evenly throughout the surveyed area with apparent
depth differences ranging between —0.5 and +0.75 m. Most of the areas of apparent depth
difference were relatively small-scale and consistently aligned with more complex seafloor
features (1.c., areas of greater or lesser vertical relief than the surrounding seafloor). In such
locations, it is known that minor deviations in depth measurements can become exaggerated
when successive bathymetric surveys are compared. Since there was no dredged material
placed at these locations, the apparent depth changes were considered to be normal artifacts
of the depth differencing procedure.

In the vicinity of the D/S buoy, depths were consistently shallower in the 2000 survey
compared to 1997 (Figure 3-2). Specifically, the area located between the former NDA-91-2
and D/S buoy positions in Figure 3-2 is one where the depth differences were consistently
positive, ranging between 0.25 and 0.5 m. This suggests a subtle rise in the seafloor within
the area of the NL-91 and D/S Mound Complex, consisten